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Abstract: LHC has reported tantalizing hints for a Higgs boson of mass 125 GeV decaying into two 
photons. We focus on two-Higgs-doublet Models, and study the interesting possibility that the heavier 
scalar H has been seen, with the lightest scalar h having thus far escaped detection. Nonobservation of h 
at LEP severely constrains the parameter-space of two-Higgs-doublet models. We analyze cases where 
the decay H -> hh is kinematically allowed, and cases where it is not, in the context of type I, type II, 
lepton-specific, and flipped models. 
KeyWords Plus: Higgs Bosons; Search; LEP 
Reprint Address: Ferreira, PM (reprint author), Inst Super Engn Lisboa, P-1959007 Lisbon, Portugal. 
Addresses:  
1. Inst Super Engn Lisboa, P-1959007 Lisbon, Portugal  
2. Univ Lisbon, Fac Ciencias, Ctr Fis Teor & Computac, P-1649003 Lisbon, Portugal  
3. Coll William & Mary, High Energy Theory Grp, Williamsburg, VA 23187 USA  
4. Univ Tecn Lisbon, Inst Super Tecn, Ctr Fis Teor Partículas, P-1049001 Lisbon, Portugal 
E-mail Address: ferreira@cii.fc.ul.pt; rsantos@cii.fc.ul.pt; mtsher@wm.edu; jpsilva@cftp.ist.utl.pt 
Funding: 
Funding Agency Grant Number 
Portuguese Fundação para a Ciência e a Tecnologia (FCT)  PTDC/FIS/117951/2010  
FP7 Reintegration Grant  PERG08-GA-2010-277025  
National Science Foundation  NSF-PHY-1068008  




EU RTN  PITN-GA-2009-237920  
ISEL – Instituto Superior de Engenharia de Lisboa    SDP - Serviço de Documentação e Publicações 
 
 
  PEst-OE/FIS/UI0618/2011  
 
 
Publisher: Amer Physical Soc  
Publisher Address: One Physics Ellipse, College Pk, MD 20740-3844 USA 
ISSN: 1550-7998 
Citation: Ferreira P M, Santos R, Sher M, Silva J P. Could the LHC two-photon signal correspond to the 
heavier scalar in two-Higgs-doublet models? Physical Review D. 2012; 3 (85). 
 
